IDH2 deficiency promotes mitochondrial dysfunction and dopaminergic neurotoxicity: implications for Parkinson's disease.
Parkinson's disease (PD) is a common neurodegenerative disorder characterized by the loss of dopaminergic (DA) neurons in the substantia nigra pars compacta (SNpc) and its pathogenesis is under intense investigation. Substantial evidence indicates that mitochondrial dysfunction and oxidative stress play central roles in the pathophysiology of PD, through activation of mitochondria-dependent apoptotic molecular pathways. Several mitochondrial internal regulating factors act to maintain mitochondrial function. However, the mechanism by which these internal regulating factors contribute to mitochondrial dysfunction in PD remains elusive. One of these factors, mitochondrial NADP(+)-dependent isocitrate dehydrogenase (IDH2), has been implicated in the regulation of mitochondrial redox balance and reduction of oxidative stress-induced cell injury. Here we report that IDH2 regulates mitochondrial dysfunction and cell death in MPP(+)/MPTP-induced DA neuronal cells, and in a mouse model of PD. Down-regulation of IDH2 increased DA neuron sensitivity to MPP(+); lowered IDH2 levels facilitated induction of apoptotic cell death due to elevated mitochondrial oxidative stress. Deficient IDH2 also promoted loss of DA SNpc neurons in an MPTP mouse model of PD. Interestingly, Mito-TEMPO, a mitochondrial ROS-specific scavenger, protected degeneration of SNpc DA neurons in the MPTP model of PD. These findings demonstrate that IDH2 contributes to degeneration of the DA neuron in the neurotoxin model of PD and establish IDH2 as a molecular target of potential therapeutic significance for this disabling neurological illness.